Primary receptor for inhibitory transmitters in lamprey spinal cord neurons.
The action of glycine and GABA on isolated lamprey spinal cord neurons was investigated by means of intracellular perfusion and concentration clamp techniques. These amino acids activated desensitizing chloride ionic conductances. The concentrations of agonists evoking half-maximum effects (ED50) were equal to 16 microM and 1.5 mM for glycine- and GABA-activated currents, respectively. Increase in the transmitter concentration led to a decrease in the time constant of desensitization. Current-voltage relationships of glycine- and GABA-activated currents were strongly dose-dependent. At low agonist concentrations the time constant of activation decreased with membrane hyperpolarization. Glycine- and GABA-activated currents exhibited complete cross-desensitization. The specific glycine antagonist, strychnine, suppressed both glycine- and GABA-activated currents to the same degree. Selective antagonists of GABA receptors, bicuculline and picrotoxin, produced equal blocking effects on glycine- as well as GABA-evoked responses. In the cells studied, taurine activated desensitizing ionic conductance. Responses evoked by taurine and glycine applications demonstrated complete cross-desensitization. Taurine-activated currents were sensitive to strychnine, bicuculline and picrotoxin. These results suggest the existence of one receptor-channel complex for the main inhibitory transmitters in lamprey spinal cord neurons. 3,4-Dioxy-L-beta-phenylalanine evoked desensitizing strychnine-sensitive ionic responses which exhibited cross-desensitization with glycine-activated currents.